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ORAL CARE COMPOSITION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional

Patent Application No. 62/978,098, filed Feb. 18, 2020,
which 1s incorporated by reference.

FIELD

The present invention relates to a liquid oral care com-
position such as a mouthwash or mouth spray.

SUMMARY

One embodiment discloses a liquid oral care composition
including greater than 0.0% of an antimicrobial agent that 1s
cetylpyridintum chlonide (CPC), a cationic surfactant, an
emulsifier, and less than 0.5% by weight of a thickener, such
as hydroxyethylcellulose.

Another embodiment discloses a liquid oral care compo-

sition 1ncluding 0.01% by weight to 0.4% by weight
cetylpyridinium chloride (CPC), 0.005% by weight to

0.05% by weight PCA ethyl cocoyl argimate, 0.05% by
weight to 2% by weight PEG-60 hydrogenated castor oil,
and less than 0.5% by weight of hydroxyethylcellulose.

Another embodiment discloses a method of treating teeth
including applying a liquid oral care composition including
greater than 0.0% of an antimicrobial agent that 1s cetylpyri-
dinium chlornide (CPC), a cationic surfactant, an emulsifier,
and less than 0.5% by weight of a thickener, such as
hydroxyethylcellulose. In another embodiment, the cationic
surfactant 1s PCA ethyl cocoyl arginate and the emulsifier 1s
PEG-60 hydrogenated castor oil. In another embodiment,
the composition includes 0.01% by weight to 0.4% by
weight CPC, 0.005% by weight to 0.05% by weight PCA
cthyl cocoyl arginate, 0.05% by weight to 2% by weight
PEG-60 hydrogenated castor o1l, and no more than 0.2% by
weight hydroxyethylcellulose. In another embodiment, the
composition includes 0.02% by weight to 0.1% by weight
CPC, 0.005% by weight to 0.02% by weight PCA ethyl
cocoyl arginate, 0.1% by weight to 0.5% by weight PEG-60
hydrogenated castor oi1l, and no more than 0.2% by weight
hydroxyethylcellulose. In another embodiment, the compo-
sition includes 0.05% by weight to 0.1% by weight CPC,
0.005% by weight to 0.02% by weight PCA ethyl cocoyl
arginate, 0.1% by weight to 0.5% by weight PEG-60 hydro-
genated castor oi1l, and 0.1% by weight to 0.2% by weight
hydroxyethylcellulose. In some embodiments, the composi-
tion 1s a mouthwash or mouth spray.

DETAILED DESCRIPTION

Dental plaque 1s formed by adsorption and propagation of
harmiul intraoral bactena, such as Streptococcus mutans (*S
mutans’), Aggregatibacter actinomycetemcomitans, Por-
phyromonas  gingivalis, Prevotella intermedia, and
Treponema denticola and the like on the surfaces of teeth.
Dental plaque 1s a known cause of dental caries and gingi-
vitis or periodontitis. Therefore, 1t 1s important to remove
dental plaque and to prevent adhesion of 1t (plaque control)
for oral sanitation.

One embodiment of an oral composition (e.g., a mouth-
wash or a mouth spray) comprises an antimicrobial agent, a
cationic surfactant, an emulsifier, and a thickener. Prefer-
ably, the antimicrobial agent i1s cetylpyridinium chloride
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(CPC), the cationic surfactant 1s PCA ethyl cocoyl arginate,
the emulsifier 1s PEG-60 hydrogenated castor o1l, and the
thickener 1s hydroxyethylcellulose. The oral care composi-
tion may optionally include additional surfactants, soothing
or desensitizing agents, tlavoring agents, sweetening agents,
humectant agents, coloring agents, additional antimicrobial
agents, binders or thickening agents, fluoride, preservatives,
and water. The oral care composition, however, does not
include an amionic surfactant because the anionic molecules
of the anionic surfactant reduces the eflicacy of CPC.

CPC has positively charged molecules that interact with
negatively charged anionic sites on the cell walls of bacteria.
Positively charged CPC can also bind to a tooth surface,
which 1s also negatively charged. CPC can bind with and
remain on the tooth surface for a long term. CPC can make
an antimicrobial veil on the teeth and thereby help to prevent
attachment of bacteria and accumulation of biofilm. Accord-
ingly, CPC can help prevent dental plaque and dental caries
by attacking bacteria and adsorbing to the oral mucosa or the
surfaces of the teeth. However, when CPC 1s used 1n a
formulation, other components of the formulation can
reduce the ability of CPC to act as an antimicrobial agent.
First, CPC 1s positively charged, so other negatively charged
material 1n a formulation (e.g., anionic molecules) can react
with the positively charged CPC molecules, which reduces
the activity of CPC with bacteria and tooth surfaces thereby
reducing the activity of CPC as an antimicrobial agent.
Second, CPC also has characteristics of a surfactant. There-
fore, CPC can form a micelle with other surfactants in a
formulation. The formation of a micelle may interfere with
the ability of CPC to attack the bacteria thereby reduce the
antimicrobial activity.

The use of the cationic surfactant and the emulsifier i a
formulation with CPC increases the antimicrobial etffect of
CPC 1n attacking bacteria and preventing dental plaque and
dental caries. The cationic surfactant in the formulation
competes with CPC to bind to anionic molecules 1n the
formulation. That is, the cationic molecules of the cationic
surfactant bind with anionic molecules 1n the formulation
thereby preventing CPC from binding to anionic molecules
in formulation. Accordingly, the CPC 1s free to attack
bacteria and adsorb to the oral mucosa and surfaces of teeth.
In the preferred embodiment, the cationic surfactant 1s PCA
cthyl cocoyl arginate, which 1s an amino acid-based cationic
surfactant derived from L-arginine, DL-pyrrolidone carbox-
ylic acid and fatty acid. In other or additional embodiments,
other suitable cationic surfactant may be used. These may
include one or more of quaternary ammonium salts (e.g.,
benzalkonium chloride, benzethonium chloride, dimethyl-
dioctadecylammonium chlonide, dtearyldimethylbenzyl
ammonium chlornde, stearyltrimethylammomum chloride,
cetyltrimethylaminium chlornde, lauryltrimethylammonium
chloride), bisbiguanides (e.g., chlorhexidine chloride, chlo-
rhexidine acetate, chlorhexidine gluconate, alexidine hydro-
chloride, alexidine acetate, alexidine gluconate), or N-long-
chain acyl basic amino acid lower alkyl esters or the salts
thereof (e.g., pyrrolidonecaboxylic acid salt of N-Lauryl
L-Arginine ethyl ester, pyrrolidonecaboxylic acid salt of
N-Lauryl L-Arginine methyl ester, caboxylic acid salt of
N-Palmitoyl L-Lysine methyl ester, hydrochloric acid salt of
N-Cocoyl L-Arginine methyl ester, or laurylpyridinium
chloride).

Emulsifiers are surfactants and are typically used to help
dissolution of o1l (e.g., flavor oil) 1n water. Emulsifiers
therefore form a micelle with CPC when used together 1n a
formulation. The structure of the micelle, which 1s deter-
mined based on the structure of the emulsifier (1.e., surfac-
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tant), determines the level of CPC inhibition. The structure
of the micelle that results from the use of a poly(oxyethyl-
ene) hydrogenated castor oil that has an average molar
number of ethylene oxide units added of 35 to 100 moles has
been shown to be most eflective 1n reducing the level of CPC
inhibition. Moreover, 1 the preferred embodiment, the
emulsifier 1s PEG-60 hydrogenated castor oil.

In addition to making the oral care composition thicker,
the thickener 1n the formulation helps the oral care compo-
sition to stay on the gum tissue. The thickener also gives the
oral care composition 1ts moisturizing and gentle finish. In
a preferred embodiment, the thickener 1s hydroxyethylcel-
lulose, which 1s a polymer. Hydroxyethylcellulose 1s par-
ticularly comfortable for users with dry mouth or a generally
sensitive mouth. The amount of hydroxyethylcellulose 1n the
formulation 1s important because too much hydroxyethyl-
cellulose can reduce the antimicrobial activity of CPC. It 1s
believed that less hydroxyethylcellulose 1n the formulation
shows a higher antibacterial eflect than higher amounts of
hydroxyethylcellulose. Other suitable thickeners may addi-
tionally or alternatively be used, such as nonionic polymers
(e.g., methylcellulose, hydroxypropyl methylcellulose,
hydroxypropylcellulose, crystsalline cellulose, microcrys-
talline cellulose, polyvinylpyrroridone) or cationic polymers
(e.g., cationic guar gum derivatives and cationized xanthan
oum).

The CPC 1s greater than 0.0% by weight, and 1n some
embodiments, the CPC may measure between 0.01% and
0.4% by weight. In some embodiment, the CPC measures
0.02% by weight to 0.1% by weight. In some embodiments,
the CPC measures 0.06% by weight to 0.1% by weight. In
some embodiments, for example, the CPC may measure
0.05% by weight, 0.075% by weight, or 0.1% by weight. In
some embodiments, the PCA ethyl cocoyl arginate measures
0.005% by weight to 0.05% by weight. In some embodi-
ments, the PCA ethyl cocoyl arginate measures 0.005% by
weight to 0.02% by weight. In some embodiments, the PCA
cthyl cocoyl arginate measures 0.008% by weight to 0.012%
by weight. In some embodiments, for example, the PCA
cthyl cocoyl arginate may measure 0.005% by weight,
0.01% by weight, or 0.02% by weight. In some embodi-
ments, the PEG-60 hydrogenated castor o1l measures 0.05%
by weight to 2% by weight. In some embodiments, the
PEG-60 hydrogenated castor o1l measures 0.1% by weight
to 0.5% by weight. In some embodiments, the PEG-60
hydrogenated castor o1l measures 0.12% by welght to 0.2%
by weight. In some embodiments, for example, the PEG-60
hydrogenated castor o1l may measure 0.1% by weight,
0.15% by weight, 0.2% by weight, 0.3% by weight, or 0.5%
by weight. In some embodiments, the hydroxyethylcellulose
may be less than 0.5% by weight. In some embodiments, the
hydroxyethylcellulose may be not more than 0.3% by
weight. In some embodiments, the hydroxyethylcellulose
may be not more than 0.2% by weight. In some embodi-
ments, for example, the hydroxyethylcellulose may measure
0.1% by weight or 0.2 by weight.

In one embodiment, the CPC may measure 0.01% by
weight to 0.4% by weight, the PCA ethyl cocoyl arginate
measures 0.005% by weight to 0.05% by weight, the PEG-
60 hydrogenated castor o1l measures 0.05% by weight to 2%
by weight, and the hydroxyethylcellulose measures not more
than 0.3% by weight. In another embodiment, the CPC
measures 0.02% by weight to 0.1% by weight, the PCA ethyl
cocoyl arginate measures 0.005% by weight to 0.02% by
weight, the PEG-60 hydrogenated castor o1l measures 0.1%
by weight to 0.5% by weight, and the hydroxyethylcellulose
measures not more than 0.2% by weight. In another embodi-
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ment, the CPC measures 0.06% by weight to 0.1% by
weight, the PCA ethyl cocoyl arginate measures 0.008% by
weight to 0.012% by weight, the PEG-60 hydrogenated
castor o1l measures 0.12% by weight to 0.2% by weight, and
the hydroxyethylcellulose measures not more than 0.2% by
weilght.

The oral care compositions discussed herein may be
prepared by any suitable method.

The results of the following experiments show an anti-
bactenal eflect and usability of the various formulations. For
cach experiment, the antibacterial effect 1s tested using a first
base having an array of wells and a second base having an
array ol hydroxyapatite coated pegs. In this experiment, the
first base included 96 wells and the second base included 96
pegs. Each of the hydroxyapatite coated pegs 1s positioned
within a single well. First, the hydroxyapatite coated pegs
are soaked 1n sterilized saliva for one hour to imitiate
acquired salivary pellicle formation. Then the hydroxyapa-
tite coated pegs are washed with deionized water for one
minute. Thereafter six of the hydroxyapatite coated pegs are
soaked 1n each test sample (disclosed 1n the tables below) for
two minutes. The hydroxyapatite coated pegs are again
washed with deionized water for one minute, three times.
Then S mutans 1n a brain heart infusion medium (BD)
having 5% sucrose 1s applied to the wells and cultured for 24
hours 1n aerobic condition at 37.0° C. Finally, each biofilm
1s dissolved with 200 uLL 1N NaOH. The amount of S mutans
adsorbed on the hydroxyapatite coated of each peg 1is
measured using UV-vis spectrophotometric optical density
at a wavelength of 550 nm (OD<.,). The OD measurement
1s converted into a number representing the amount of S
mutans 1n the remaining biofilm on the respective peg.
Thereatter, an average amount of S mutans 1n the remaining
biofilm after being treated with each sample was determined
by taking an average of the data points for each of the six
pegs used for each sample.

Also, the usability is tested for taste (e.g., bitterness) and
texture (e.g., thickness) to evaluate usability. In particular,
cach of the test samples was subjected to an organoleptic test
administered by trained scientists i a blind trial.

Experiment 1

Experiment 1 used the tests above to determine the
antibacterial eflicacy and usability of two emulsifiers. All
concentrations are measured 1 percent by weight. In par-
ticular, Experiment 1 tested whether PEG-40 hydrogenated
castor o1l or PEG-60 hydrogenated castor oil has better
antibacterial effect and usability. As shown in Table 1,
below, Sample 2 including PEG-60 hydrogenated castor o1l
had a greater antimicrobial eflect than PEG-40 hydrogenated

castor o1l because less bacteria resulted. The taste for both
was favorable.

TABLE 1
Sample

Sample 1 2
CPC 0.075 0.075
PEG-40 hydrogenated 0.15 0
castor oil
PEG-60 hydrogenated 0 0.15
castor oil
PCA ethyl cocoyl 0.01 0.01
arginate
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6

Exemplary combinations of CPC, PCA ethyl cocoyl
arginate, PEG-60 hydrogenated castor o1l, and hydroxyeth-

Sample ylcellulose 1n a formulation for an oral composition are
Sample 1 2 : :
given 1n the table below.
Hydroxyethylcellulose 0.2 0.2 >
: S 3
S mu.ta,.ns mlthe 5.23 x 10 3.18 x 10 TARIE 4
remaining biofilm on
the peg (Number of
bacteria calculated Combma Combina- Combina Combina-
from the OD) tion 1 tion 2 tion 3 tion 4
Taste Good Good 10
Cetylpyridinium chloride 0.05 0.05 0.05 0.075
(CPC)
Experiment 2 PEG-60 hydrogenated 0.15 0.2 0.3 0.1
castor oil
Experiment 2 used the tests above to determine the 15 PCA ethyl cocoyl arginate  0.01 0.01 0.005 0.02
antibacterial eflicacy and usability of different concentra- Hydroxyethylcellulose 0.2 0.1 0.1 0.1
tions of PCA ethyl cocoyl arginate. All concentrations are
measured 1n percent by weight. As shown 1n Table 2, below,
Sample 4 including 0.005% PCA ethyl cocoyl arginate had
a greater antimicrobial effect than the samples having other 2¢ 1ABLE 5
E:oncer}tratlons because less bacteria resulted. Samples 5-8 Combina  Combina. Combina.  Combina.
including 0.01%, 0.02%, 0.05%, and 0.1% PCA ethyl cocoyl tion 3 tion 6 tion 7 tion 8
arginate, respectively, had a greater antimicrobial effect than e
Sample 3 having 0.0025% PCA ethyl cocoyl arginate %}t)ycl):vyn tnium chloride .07 U075 -4 -4
because less bac.teria resulted. Sample 8 having 0.1%.PCA 2> PEG-60 hydrogenated 015 09 015 05
cthyl cocoyl arginate 1s not usable, however, because it has castor oil
a bad or bitter taste.
TABLE 2
Sample 3 Sample 4 Sample 5 Sample 6 Sample 7 Sample 8
CPC 0.075 0.075 0.075 0.075 0.075 0.075
PEG-60 hydrogenated 0.15 0.15 0.15 0.15 0.15 0.15
castor oil
PCA ethyl cocoyl 0.0025 0.005 0.01 0.02 0.05 0.1
arginate
Hydroxyethylcellulose 0.2 0.2 0.2 0.2 0.2 0.2
S mutans in the 4.063 x 10° 2.88 x 10° 3.18 x 10° 3.18 x 10° 3.18 x 10° 3.18 x 10°
remaining biofilm on
the peg (Number of
bacteria calculated
from the OD)
Taste Good Good Good Good Good Bad (bitter)
Experiment 3 TABLE 5-continued
45
Experiment 3 used the tests above to determine the Combina ~ Combina-  Combina- Combina-
: : vy . o tion 3 tion 6 tion 7 tion &
antibacterial eflicacy and usability of different concentra-
tions of hydroxyethylcellulose. All concentrations are mea- PCA ethyl cocoyl 0.01 0.01 0.01 0.02
- - - arginate
sured 1 percent by weight. As shown 1n Table 3, below, <o Hydroxyethyloellulose - 05 - 01

Sample 10 having a greater amount of hydroxyethylcellu-
lose had a lesser antimicrobial effect than Sample 9 having
less hydroxyethylcellulose. Also, Sample 10 was too thick
and therefore not conducive for being used as a liquid oral
composition.

TABLE 3

Sample 9 Sample 10
CPC 0.075 0.075
PEG-60 hydrogenated castor oil 0.15 0.15
PCA ethyl cocoyl arginate 0.05 0.05
Hydroxyethylcellulose 0.2 0.5
S mutans in the remaining 2.88 x 10° 4.34 x 10°
biofilm on the peg (Number of
bacteria calculated from the OD)
Taste Good Bad (too thick)

55

60

65

Although the mvention has been described 1n detail with
reference to certain preferred embodiments, variations and
modifications exist within the scope and spirit of the mven-
tion.

What 1s claimed 1s:

1. A liqud oral composition comprising;

0.01% by weight to 0.4% by weight of an antimicrobial
agent that 1s cetylpyridinium chloride (CPC);

0.005% by weight to 0.05% by weight of a cationic
surfactant that 1s 2-pyrrolidone-3-carboxylic acid
(PCA) ethyl cocoyl arginate;

0.05% by weight to 2% by weight of an emulsifier that 1s
a poly(oxyethylene) hydrogenated castor o1l that has an
average molar number of ethylene oxide units added of

35 to 100 moles; and
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0.1% by weight to 0.3% by weight of a thickener that 1s
a non-ionic polymer.

2. The composition of claim 1, wherein the composition
includes 0.02% by weight to 0.1% by weight CPC.

3. The composition of claim 1, wherein the composition
includes 0.005% by weight to 0.02% by weight PCA ethyl
cocoyl arginate.

4. The composition of claim 1, wherein the emulsifier 1s
PEG-60 hydrogenated castor oil.

5. The composition of claim 4, wherein the composition
includes 0.1% by weight to 0.5% by weight PEG-60 hydro-
genated castor oil.

6. The composition of claim 1, wherein the thickener 1s
hydroxyethylcellulose.

7. The composition of claim 1, wherein the composition
includes one or more additional surfactants, soothing agents,
desensitizing agents, flavoring agents, sweetening agents,
humectant agents, coloring agents, antimicrobial agents,
binders, thickening agents, fluoride, preservatives, and
walter.

8. The composition of claim 1, wherein the composition
does not include an anionic surfactant.

9. The composition of claim 1, wherein the composition
1s a mouthwash or mouth spray.

10. The composition of claim 1, wherein, the emulsifier 1s
PEG-60 hydrogenated castor oil, and the thickener 1is
hydroxvethylcellulose, and wheremn the composition
includes 0.05% by weight to 0.1% by weight CPC, 0.005%
by weight to 0.02% by weight PCA ethyl cocoyl arginate,
0.1% by weight to 0.5% by weight PEG-60 hydrogenated
castor o1l, and 0.1% by weight to 0.2% by weight hydroxy-
cthylcellulose.

11. A liqud oral composition comprising;

0.01% by weight to 0.4% by weight cetylpyridintum

chloride (CPC);

0.005% by weight to 0.05% by weight 2-pyrrolidone-5-

carboxylic acid (PCA) ethyl cocoyl arginate;

0.05% by weight to 2% by weight PEG-60 hydrogenated

castor oil; and

0.1% by weight to 0.3% by weight of hydroxyethylcel-

lulose.

12. The composition of claim 11, wherein the composition

includes 0.02% by weight to 0.1% by weight CPC, 0.005%
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by weight to 0.02% by weight PCA ethyl cocoyl arginate,
and 0.1% by weight to 0.5% by weight PEG-60 hydroge-

nated castor o1l.

13. The composition of claim 11, wherein the composition
includes 0.05% by weight to 0.1% by weight CPC, 0.005%
by weight to 0.02% by weight PCA ethyl cocoyl arginate,
0.1% by weight to 0.5% by weight PEG-60 hydrogenated
castor o1l, and 0.1% by weight to 0.2% by weight hydroxy-
cthylcellulose.

14. The composition of claim 11, wherein the composition
includes one or more additional surfactants, soothing agents,
desensitizing agents, flavoring agents, sweetening agents,
humectant agents, coloring agents, antimicrobial agents,
binders, thickening agents, fluoride, preservatives, and
water.

15. The composition of claim 11, wherein the composition
does not include an anionic surfactant.

16. The composition of claim 11, wherein the composition
1s a mouthwash or mouth spray.

17. A method of treating teeth comprising:

applying a liquid oral composition to an oral cavity, the

liguid oral composition including 0.01% by weight to

0.4% by weight of an antimicrobial agent that 1is

cetylpyridintum chloride (CPC);

0.005% by weight to 0.05% by weight of a cationic
surfactant that 1s 2-pyrrolidone-3-carboxylic acid
(PCA) ethyl cocoyl arginate;

0.05% by weight to 2% by weight of an emulsifier that 1s

a poly(oxyethylene) hydrogenated castor o1l that has an

average molar number of ethylene oxide units added of

35 to 100 moles; and
0.1% by weight to 0.3% by weight of a thickener that 1s
a non-1onic polymer.

18. The method of claim 17, wherein the emulsifier is
PEG-60 hydrogenated castor oi1l, and the thickener 1is
hydroxyethylcellulose, and wherein the composition
includes 0.05% by weight to 0.1% by weight CPC, 0.005%
by weight to 0.02% by weight PCA ethyl cocoyl arginate,
0.1% by weight to 0.5% by weight PEG-60 hydrogenated
castor o1l, and 0.1% by weight to 0.2% by weight hydroxy-
cthylcellulose.




	Front Page
	Specification
	Claims

